Answer
Pharmacological treatment with bisphosphonates should be offered to patients with osteopenia who are considered high risk for osteoporotic fractures. This can be determined by identifying patients with prevalent fractures or by utilizing the World Health Organization Fracture Risk Assessment Tool (FRAX ® ) in patients with no present fracture to determine their 10-year risk. Osteopenic patients not considered high risk should be advised on lifestyle modifications as well as vitamin D, calcium and other mineral supplementation if clinically indicated.
Date answer was determined: March 2014

Level of evidence: IIb
Inclusion Criteria
MEDLINE, year of publication from 2000 to 2014, observational, cohort
Exclusion Criteria
Human immunodeficiency virus (HIV), chronic obstructive pulmonary disease, female triad (female athletes with low energy availability, amenorrhea and decreased bone mineral density), patients on chronic steroids, rheumatoid arthritis
Summary of Problem
Osteoporotic fractures can be devastating for individuals, and they also represent a significant economic burden in health care. There were an estimated 9 million osteoporotic fractures in 2000. 1 Hip fractures increase the risk of mortality and morbidity in the elderly, and approximately 50% of patients are unable to return to independent living. 2 Based on World Health Organization (WHO) diagnostic classification, osteoporosis is diagnosed by a bone mineral density (BMD) that is 2.5 or more standard deviations (SD) below the BMD of a young adult reference population. Osteopenia is diagnosed by BMD of 1-2.49 SD below the young adult reference. Patients in the osteoporotic range are at a significantly increased risk for future fracture and therefore require therapy. However, patients with osteopenia are also at increased risk for future fracture when compared to the general population. The National Osteoporosis Risk Assessment (NORA) study, which analyzed 200,160 women, showed that postmenopausal women with BMD ≤ -2.5 SD had a 2.74 times higher 1-year risk of fracture and that women with osteopenia had a 1.73 times higher risk of fracture compared to women with normal BMD. 3 Although it is apparent that patients with osteopenia are at higher risk of fracture than the general population, determining which patients in this group should be targeted for additional management has been perplexing for clinicians. WHO has acknowledged that BMD should not be the sole determining factor in treatment, and in 2008 it developed the Fracture Risk Assessment Tool (FRAX ® ) to determine absolute fracture risk in an effort to assist providers in treatment decisions. 4 The FRAX tool (http://www.shef.ac.uk/FRAX) provides individual patient models developed from population-based Correspondence: Turia Hollingsworth, MD, 136 N. Milwaukee Street, #102, Milwaukee, WI, 53233, Phone: 414-294-8351, Email: turia.hollingsworth@aurora.org Topics cohorts to assess future fracture risk in both men and women. It incorporates clinical risk factors with or without BMD to calculate 10-year risk of fracture. The National Osteoporosis Foundation (NOF) also has provided guidance on how to manage patients with osteopenia, and it now supports using FRAX to determine whether treatment is indicated in this group. 5
Summary of Evidence
Several studies have shown that fractures occur even before patients reach the osteoporotic range. Siris et al. used data from the NORA study to analyze the development of fractures over 1 year in 149,524 white postmenopausal women (age 50-104 years, mean age 64.5). 6 They found that 82% of reported new fractures were in women with T-scores greater than -2.5 (i.e. nonosteoporotic as defined by WHO) and 67% with T-scores greater than -2.0. Only 6.4% of women had T-scores of -2.5 or less, and although fracture rates were higher in this group, these women accounted for only 18% of the osteoporotic fractures and 26% of hip fractures. If the NOF treatment guidelines are implemented (i.e. when T-score is ≤ -2, or when T-score is ≤ -1.5 plus one or more clinical risk factors per FRAX), 23% of women met this criteria. In this group, fracture rates were lower but accounted for 45% of osteoporotic fractures and 53% of hip fractures. 6 The results of this study highlight that if osteoporotic treatment is based solely on BMD ≤ -2.5, several patients at risk may be missed.
It is clear that certain patients in the osteopenia range also may require pharmacological treatment. However, there is also the question of how cost-effective would it be to treat all patients with osteopenia. Schousboe et al. investigated the cost-effectiveness of 5-year therapy with alendronate in postmenopausal women (age 55-75 years) with T-scores ranging from -1.5 to -2.4. They found that pharmacotherapy with alendronate was cost-effective in women age 55-75 with BMD from -2.0 to -2.4, but was not cost-effective in women with BMD of -1.5 who had no history of clinical fractures and no risk factors for fracture. 7 NOF recommends pharmacological therapy with bisphosphonates for patients with hip or vertebral fractures, either clinical or asymptomatic, as these patients are at increased risk for future fracture. NOF also endorses use of FRAX to determine absolute risk of fracture in patients with osteopenia and suggests that treatment is cost-effective in patients with 10-year hip fracture probability of ≥ 3% or probability of ≥ 20% for all osteoporotic fractures. 5 The American Congress of Obstetricians and Gynecologists also recently recommended similar guidelines, with implementation of FRAX for individuals with BMD between -1 and -2.5. 8 The 2011 U.S. Preventive Services Task Force guidelines for osteoporosis recommend screening for women 65 years or older or in younger women with an equal or greater fracture risk. They used FRAX to assess fracture risk and determined that for women at least 65 years of age with no risk factors, the 10-year risk was 9.3%. Therefore, the U.S. Preventive Services Task Force recommended using 9.3% 10-year risk to screen women age 50-64 years. 9 However, there are still no guidelines to determine management of women in the osteopenic range. Similarly, there are no current estimates of the number needed to treat for benefit (NNT) in those specifically with osteopenia. Using the findings from the NORA study (70% higher risk of fracture when compared to women with normal BMD), 3 the calculations of Nelson et al. 10 could be used. In this case, for women age 60-64 years, the NNT would be 72 to prevent one hip fracture. Similarly, while the number needed to harm has not been specifically calculated, the risks of treatment are not insignificant. 9
Dawson-Hughes et al. 11 evaluated the effect of incorporating FRAX into treatment guidelines. Results showed that patients age ≥ 65 years with prior fracture alone had a high 10-year hip fracture probability of 3% and therefore warranted treatment. Patients with BMD T-score ≤ -2.0 with prior fracture also had 10-year risk meeting or exceeding 3% (those with T score ≤ -2.0 had 2.7% 10-year risk, and those with T-score ≤ -2.5 had 4.7% 10-year risk). Patients with osteopenia (T-score of -2.0) and at least one risk factor in addition to prior fracture also meet criteria for treatment (fracture probability 2.9-5.0%). 11 These data demonstrate how FRAX is able to use risk stratification in conjunction with BMD to provide better identification and management guidelines for patients with osteopenia.
FRAX was revised in 2009 based on updated epidemiological data for the United States. This was performed in order to reflect decreasing hip fracture incidence among the country's white population. Results revealed that there was a strong correlation (r>0.99) at all ages between the two versions for estimates of fracture probability. However, the revised model gives lower median probabilities. For major osteoporotic fracture probability, the median value was lower by 13-24% in men and by 19-24% in women. For hip fracture probability, the median value was lower by 40% and 27% in men and by 43% and 30% in women at age 50 and 60 years, respectively. At age 70, both the models gave similar probabilities for hip fracture. These lower probabilities reflect the decreased incidence in the population and have little impact on the ability to calculate risk of fracture. 12 Topics www.aurora.org/jpcrr 203
Conclusions
The guidelines endorsed by the National Osteoporosis Foundation and World Health Organization should be adopted in the primary care setting. When evaluating patients with osteopenia, bone mineral density along with clinical risk factors should be assessed using the FRAX tool. This allows management of osteopenia to be individualized based on 10-year risk. Patients with hip fracture probability of ≥ 3% or probability of ≥ 20% for all osteoporotic fractures should be offered pharmacological treatment with bisphosphonates to prevent fractures and associated poor outcomes.
